presence of a ruptured coronary cusp which freely moved into the ventricular outflow tract. It has been demonstrated that the anteriorly moving echoes within the aortic valve area during systole correspond to the right coronary cusp and the posteriorly moving structure corresponds to the non-
coronary cusp5 which in this case appears to move normally as seen in figure 1 . This led us to believe that the structure moving anteriorly during diastole at the approximate location where one customarily views the rarely recorded left coronary cusp, indeed corresponded to an anatomically deformed left coronary cusp. ' 7 The study showed echocardiography to be a valuable noninvasive screening procedure in identifying certain patients with bacterial endocarditis who might require early surgical intervention. The involvement of the ventricular septum and atrioventricular (A-V) block. In addition, electrophysiologic studies correlated well with serial section findings in the conduction system.
Report of Case
The patient was a 29-year-old female admitted to Saint Francis Hospital, Lynwood, California on September 17, 1975 following a syncopal attack. The patient first became symptomatic nine years prior to admission during a pregnancy, at which time she noticed dyspnea on exertion and ankle edema. One year prior to admission, her symptoms increased markedly with episodes of breathlessness on mild exertion, and weakness and diaphoresis associated with episodes of rapid heart rate. An X-ray taken at this time revealed cardiomegaly; cardiac catheterization revealed normal pulmonary artery pressure. The cardiac output was 2.5 L/min and the cardiac index was 1.25 L/min/m2. Angiocardiography revealed moderate tricuspid regurgitation and CIRCULATION 636 right heart enlargement. Ebstein's anomaly was suspected and the patient was advised to lose weight and reduce her physical activity.
Approximately two weeks prior to the present admission, the patient noted intermittent episodes of light headedness and near syncope. On the day of admission she collapsed, was diaphhoretic and lost consciousness temporarily. Physical examination revealed an obese, weak, anxious woman. The pulse rate was 50 and the systolic blood pressure was 80. The skin was cool and moist. A few basal crepitant rales were heard in the chest. There were diminished heart sounds with no audible murmurs and no right ventricular lift. Routine laboratory results, including complete blood count and urinalysis, were within normal limits. Two days after surgery, she developed fever, hypotension and anuria. She died in shock three days after admission.
Post Mortem Examination
The autopsy was limited to the heart and lungs. The lungs showed pulmonary edema, chronic passive hyperemia, and small peripheral pulmonary emboli with an infarct of the right lower lobe.
Gross Examination
The heart was enlarged weighing 545 g. An epicardial pacemaker was present on the apical portion of the left ventricle. The right atrium was hypertrophied and enlarged. The foramen ovale was closed. The tricuspid orifice was normal in size and the tricuspid valve was normally formed, with no evidence suggestive of Ebstein's disease ( fig. 4 ). The right ventricle was tremendously enlarged. Myocardium could not be recognized grossly in most areas and where it was seen it measured 1 mm in greatest thickness ( fig. 5 ). The septal and parietal bands were flat and atrophied so that the outflow tract was not sharply demarcated from the inflow tract. The endocardium of the distal (downstream), septal, apical and anterior walls was covered with thrombus material. The remainder of the endocardium was considerably thickened and whitened. The amount of fat in the wall of the right ventricle was considerable both in the conus area and in the apical region. The pulmonary orifice was enlarged but the valve was normally formed.
The left atrium was hypertrophied and enlarged. The mitral orifice was normal in size and the valve was normally formed. The left ventricle was enlarged and its wall was thinner than normal. The ventricular septum was remarkable in that for a distance of 3 cm from the base of the aorta going toward the apex and 4 cm from the posterior to the anterior wall in this area, the entire septum was paper-thin k-I see -JA.MO. S/17/75 and translucent ( fig. 6 ). The aortic orifice was normal in size and its valve was normally formed. The coronary arteries showed no evidence of narrowing.
Microscopic Examination

Methods
The sino-atrial (SA) and A-V nodes and their approaches were serially sectioned and every 10th section was retained. The A-V bundle and the beginning of the bundle branches were likewise serially sectioned and every 5th section was retained. The remainder of the bundle branches up to the region of the moderator band was serially sectioned and every 10th section was retained. The atrial preferential pathways were likewise serially sectioned and every 40th section was retained. Consecutive sections were stained with hematoxylin-eosin, Weigert-van Gieson and Gomoritrichrome stains. Those parts of the aortic, mitral and tricuspid valves not included in the previous sections and their adjacent atrium and ventricle, and the pulmonic valve and its adjacent right ventricle were cut into blocks and five sections were cut from each block and stained with hematoxylin-eosin, Weigert-van Gieson, Gomori-trichrome, Alcian blue and Periodic acid-Schiff stains. The remainder of the heart was cut into blocks and three sections were taken from each block and stained with hematoxylin-eosin, Weigert-van Gieson, Gomori-trichrome stains. In this manner 1562 sections were studied. This method of study, somewhat modified, has previously been reported. 17 18 with large bizarre nuclei were present. Acute venular and arteriolar degeneration with chronic panniculitis was seen.
Approaches to A-V node. There was a slight amount of mononuclear cell infiltration. A -V node. A moderate increase in young connective tissue and an infiltration with mononuclear cells was present. At the end of the node there was moderate elastosis and arteriolosclerosis.
A -V bundle, penetrating portion. This showed a slight increase in connective tissue ( fig. 7) . The right bundle branch was given off early.
A -V bundle, branching portion. That part of the bundle which remained after the giving off of the right bundle branch is considered to be the branching bundle. The beginning of this part and a few fibers of the left bundle branch showed a moderate infiltration of mononuclear cells. Gradually this part of the bundle became markedly infiltrated with mononuclear cells in which only fragments of parenchymal cells could be recognized ( fig. 8) .
Left bundle branch (LBB). This was markedly replaced by inflammatory cells ( fig. 9 ) with degenerative changes in the remaining cells.
Right bundle branch (RBB). As stated above the RBB was given off early and consisted in the beginning of its course of atrophic cells with marked mononuclear cell infiltration ( fig. 10) fig. 1 1) . Marked endocardial fibroelastosis accompanied these changes. In areas where muscle was present, the nuclei of these muscle cells were enlarged, often bizarre, with degenerative changes in the cytoplasm, and there was an infiltration of mononuclear cells. Venules right ventricle, with the tricuspid and pulmonic valves normally formed. Thus, we exclude cases of Ebstein's disease, pulmonary atresia, or absence of the tricuspid valve, which may produce marked changes in the myocardium of the right ventricle resembling Uhl's disease. In the literature, others have included some of these cases as variations of Uhl's disease. [19] [20] [21] [22] The pathologic findings in UHL's disease depend upon the age of the patient and the extent of involvement of the right ventricle. Thus, only a small part, or most of the right ventricle may be involved at any age. The absent myocardium is replaced by fat and fibrous or fibroelastic tissue. When seen in the younger age group, there may be no inflammatory reaction. When seen later in life there may be an inflammatory reaction with venular and arteriolar changes. This may be accompanied by degenerative changes in the remainder of the myocardium of the right ventricle and that of the right atrium and atrial septum as in our case. These changes may be looked upon as a reaction to the absence of myocardium with resultant distention of the chambers.
It is unusual to find necrosis and scars in the left ventricle with arteriolar and venular changes as seen in our case. The causes of these changes in the left ventricle are unknown.
The focal necrosis and scars are not due to narrowing of the large coronary arteries, since the coronary arteries are normal in our case. Are they due to the arteriolar changes? If so, we would have to postulate that generalized arteriolosclerosis of the myocardium with involvement not only of the right ventricle but also of the left ventricle may be a complication of Uhl's disease.
To our knowledge, there have been no cases of involvement of the right side of the ventricular septum in Uhl's disease. In our case the right side of the ventricular septum shows a diffuse absence of musculature with replacement by fat and fibrous tissue. A marked infiltration of mononuclear cells is present at the border with the remaining musculature of the left side of the septum. In the region of the summit of the ventricular septum this involvement of the septum is both on the right and left sides and the pars membranacea is markedly thickened with fibrous and adipose tissue.
These changes have resulted in secondary pathologic changes in the conduction system. The approaches to the A-V node and the short penetrating bundle are slightly to moderately involved with fibrosis, elastosis and arteriolosclerosis. The RBB, which is given off early, shows marked inflammatory changes and is eventually completely replaced by connective tissue. The 
